Rektal yaralanmaların tedavi prensipleri savaş deneyimlerine dayanmaktadır. Sivil yaralanmalarda bu prensipleri uygularken sivil rektal yaralanmaların özelliklerini ve bunun yanında morbiditeye etkili faktörleri bilmek gerekir.
The principles of the treatment of rectal injuries have been determined based on the experiences gained from military injuries. While adopting these principles in civilian life, it is essential to know the characteristics of civilian rectal injuries as well as the risk factors affecting morbidity.
METHODS
The characteristics of 29 inpatients who had been treated due to rectal injuries caused by gunshot wounds and penetrating devices were evaluated. In order to determine the risk factors, the patients were divided into two groups regarding the presence of morbidity (Group 1, with morbidity; Group 2, without morbidity) and compared.
RESULTS
Severe fecal contamination, perianal or gluteal injuries, duration of trauma-treatment interval, and isolated extraperitoneal injury were significant factors that affected the development of morbidity. The length of hospital stay was significantly longer in Group 1 as compared to Group 2.
CONCLUSION
Although rectal injuries are rarely encountered, they carry high morbidity and mortality. Awareness of the risk factors and planning of a patient-based treatment are essential for the success of the therapy. The rate of morbidity is substantially decreased when patients are treated in time. Thus, the awareness of both patients as well as physicians managing trauma about rectal injuries should be increased.
Penetrating trauma is the most common cause of rectal injuries. In most cases, gunshot wounds account for 80%-85% of the cases. Other causes of rectal injuries include stab wounds, blunt trauma, iatrogenic injuries during surgery, foreign bodies, and sexual misadventure. [1] Although rectal injuries are rarely encountered, they are associated with high morbidity and mortality rates. [2] The principles of the treatment of rectal injuries have been determined based on the experiences gained from high-energy injuries during wartime. Since the injuries in civilian life are low-energy injuries, direct adaptation of these principles to civilian injuries has begun to be questioned. Awareness of the characteristics of civilian rectal injury cases as well as the factors affecting morbidity and mortality will contribute to improving the treatment approaches. A specific treatment method, including primary repair, diversion, presacral drainage, distal rectal washout, and antibiotherapy, or their combinations, should be determined for each patient by evaluating specific factors, including the general status of the patient and concomitant injuries, as well as local findings, such as the site and grade of rectal injury and the presence of contamination. [3] Knowing which patients are likely candidates for morbidity in advance and close follow-up of these patients are of great importance in determining the principles of treatment. In the present study, the factors affecting morbidity in patients with rectal injury by gunshot or stab wounds in civilian life were investigated.
MATERIALS AND METHODS
Twenty-nine inpatients, who had been treated between 2000 and 2009 in the General Surgery Clinic of Dicle University due to rectal injuries caused by gunshot and stab wounds, were included in the study. The demographic characteristics of the patients, as well as the trauma-treatment interval (TTI), length of hospital stay, concomitant organ injuries, Injury Severity Score (ISS), New Injury Severity Score (NISS), Revised Trauma Score (RTS), Trauma Injury Severity Score (TRISS), fecal contamination, and therapy methods were retrospectively recorded from the hospital records. In order to determine the factors affecting morbidity, the patients were divided into two groups regarding the presence of morbidity (Group 1, with morbidity; and Group 2, without morbidity), and the data of these two groups were compared.
Statistical analyses were performed using the Statistical Package for the Social Sciences (SPSS) version 12.0 (SPSS, Inc., Chicago, IL, USA). Data are presented as the mean±standard deviation or n (%). One-sample Kolmogorov-Smirnov test was used to evaluate the distribution of data. The differences between the subgroups were analyzed by chi-square or Fisher's exact and Mann-Whitney U tests. The correlations between variables were performed by Pearson or Spearmen's rank correlation analyses based on the distribution of data. A value of p<0.05 was considered significant.
RESULTS
Of the patients, 28 (96.6%) were male and 1 (3.4%) was female. The mean age was 27.6 years (range: 18-53 years) and the mean TTI was 22.8±58.2 hours. In 5 patients, the TTI was >24 hours. The mean length of hospital stay was 16.0±12.3 days (range: 5-51 days). Gunshot wounds accounted for 69.0% of the rectal injuries. Grade 3 injury existed in 58.6% of the patients. Extraperitoneal rectal injuries were present in 19 patients (65.5%). In 12 patients, 13 complications occurred. The general characteristics of the patients are summarized in Table 1 .
Of the patients, 62.1% had concomitant organ injuries ( Table 2 ). The most commonly associated injured organs were the intestine (31.0%) and bladder (27.6%). Medical therapy was administered to 1 patient and primary repair was performed on 8 patients, whereas the remaining patients received ostomies. Of the 20 patients who received ostomies, loop co- (Table 4 ). There was a significant positive correlation between the grade of injury and the number of concomitant organ injuries (r=0.430, p=0.02; Table  5 ). A negative correlation was determined between the number of concomitant injured organs and the TTI (r=-0.405, p=0.029) and between the NISS and TTI (r=-0.436, p=0.018; Table 5 ). One of the patients died of necrotizing fasciitis due to a delay in diagnosis. The mortality rate was determined to be 3.4%.
DISCUSSION
The treatment of rectal injuries has four main components: 1) fecal diversion; 2) presacral drainage; 3) distal rectal washout; and 4) rectal repair, if possible. [1] Cilt -Vol. 17 Sayı -No. 5 403 The principles of the treatment of rectal injuries have been determined based on the experiences gained from high-energy injuries during wartime. Since the injuries in civilian life are low-energy injuries, direct adaptation of these principles to civilian injuries has begun to be questioned. In a recent study, the mortality rate was reported to be 18% among 175 patients with colorectal injuries who had been treated at the 31st Combat Support Hospital during Operation Iraqi Freedom. The mortality rate among 3267 patients treated for other reasons in the same hospital was 8% during the same period of time. [4] The morbidity and mortality rates in a civilian rectal injury series have been reported to be 6%-42% and 0%-10%, respectively. [5] In a more recent study performed on 19 civilian patients with extraperitoneal rectal injuries, and 4 civilian patients with both intra-and extraperitoneal rectal injuries, Shatnawi and Bani-Hani [6] reported the morbidity and mortality rates as 47.8% and 13%, respectively. In the present study, the overall morbidity and mortality rates were 41.4% and 3.4%, respectively. The morbidity rate for those with extraperitoneal rectal injuries was 47.8%.
In the present study, the fact that no mortality was determined in patients treated in time indicated the efficacy of the treatment modalities used in the management of patients with rectal injuries. Mortality occurred in only one patient in whom an extraperitoneal rectal injury had been recognized after the development of necrotizing fasciitis during the emergent operation in the orthopedics clinic. Unless rectal injuries are diagnosed and treated properly, they can lead to high-risk injuries. Rectal injuries cannot be noticed due to the anatomic localization of the area if they are not examined carefully. [6] A digital rectal examination should be performed in patients with gross rectal blood, wounds in close proximity, pelvic fractures, injuries to the genitourinary tract, and lower abdominal pain or tenderness, which suggest the possibility of a rectal injury. [6] A proctosigmoidoscopic examination should be performed in case of any suspicious findings, and sphincter tone must be checked during the examination. A negative digital rectal examination does not exclude the diagnosis of rectal injury. Therefore, further examinations should be performed in cases of suspected rectal injuries, including cystourethrograms, abdominal and pelvic X-rays, water-soluble contrast studies, peritoneal lavage, and computed tomography (CT) scanning. [2] In the treatment of extraperitoneal rectal injuries, a diverting colostomy has been accepted as the standard therapy by many authors. [7] [8] [9] It has been reported that extraperitoneal rectal injuries can be safely treated with fecal diversion alone, particularly in low-velocity trauma. [10, 11] Bostick et al. [7] reported that no septic complications were observed in any of the cases that underwent loop colostomies. Demirbaş et al. [12] verified the therapeutic approach consisting of a diverting colostomy (by performing a loop colostomy on all patients), distal rectal washout and presacral drainage in the treatment of ano-rectal gunshot injuries. In the present study, a loop colostomy was performed in 15 of the patients who had undergone ostomies; 1 patient underwent Hartmann's procedure for technical reasons, and in 4 patients, the rectum was primarily repaired and an ileostomy was performed.
Anterior and lateral upper two-thirds rectal wounds are intraperitoneal and should be treated similar to colon injuries. Anterior lower one-third and posterior lower two-thirds rectal injuries are extraperitoneal and can be managed by primary repair on a case-by-case basis. [2] Some authors have suggested that primary repair without diversion is feasible in selected patients. [13] [14] [15] In a study involving 30 patients with extraperitoneal rectal injuries, Levine et al. [15] suggested that primary repair without fecal diversion could be considered in patients without major associated injuries when they were treated within 8 hours of injury and had rectal injury scores (RIS) ≤2. However, the repair of extraperitoneal rectal perforations is not always technically feasible, and there is very little evidence to support the primary repair of these injuries. [11] Fecal diversion without primary repair is a safe procedure due to the anatomic considerations and technically difficult dissections. Those who advocate fecal diversion have suggested that the incidence of septic complications is less with diversion and have also shown that the incidence of stoma closure is associated with acceptable morbidity. [16] Primary repair is recommended in only one-half of the cases with extraperitoneal rectal injuries if it is possible to locate the wound. [7] The success rate of primary repair in a civilian series has been reported to be higher as compared to a military series. [4] Bostick et al. [7] performed primary repair to 32.1% of 28 extraperitoneal rectal injury cases. In the present study, primary repair or medical treatment were performed on 9 (31%) of the cases. Burch et al. [5] reported that colostomy and drainage were successful in the treatment of civilian rectal injuries, whereas additional procedures, such as diverting colostomies, rectal wound repairs and rectal irrigation had minimal effects on morbidity and mortality.
In the present study, the TTI was ≥8 hours in 8 patients, while it was >24 hours in 5 of these patients. Of the 5 patients, the reason for the delay was misdiagnosis in 2 patients, and ignorance and embarrassment in 3 patients. Owing to the fact that those with trans-anal rectal injuries in particular are admitted late due to social reasons, complications associated with wound infections are likely to be encountered more often. [17] Shatnawi and Bani-Hani [6] reported an association between wound infections and a treatment delay >6 hours. The duration of the TTI also increases the rate of fecal contamination. In addition to enhancing the technical capabilities, the awareness of patients and physicians about rectal injuries should be increased in an effort to shorten the TTI.
In the present study, the majority of the patients without morbidity (88.2%) were in the group with a shorter TTI (<8 hours). The frequency of concomitant organ injury increased as the grade of rectal injury increased, and the TTI was shortened in those with increased concomitant organ injury. Early treatment lowers the rate of morbidity. In the present study, an increase was determined in the frequency of concomitant organ injury with an increasing grade of injury. A negative correlation was found between the increase in the frequency of concomitant organ injury and the duration of the TTI. Thus, although the likelihood of morbidity is high in patients with a high-grade injury and a high number of concomitant injured organs, we believe that early treatment leads to a decrease in the morbidity rate. Furthermore, it is suggested that intraperitoneal injury symptoms that occur in the early stages prevent the delay in diagnosis and treatment; thus, the rate of morbidity is lower in such patients due to early treatment. Intraperitoneal injuries cause an acute abdomen and lead the patients to seek care in health centers and with physicians thus enabling an early intervention. It was observed that the rate of morbidity was higher (91.7%) in the group without intraperitoneal injuries (the group with isolated extraperitoneal injuries). A limited number of symptoms in isolated extraperitoneal injuries and a delay in diagnosis particularly in occult injuries may lead to higher rates of morbidity.
Genitourinary tract injuries are among the most common lesions associated with rectal trauma. Injury to the bladder alone has been reported in approximately 30% of patients with rectal injuries. [7, 11] Concomitant colon injuries have been reported in approximately 25% of patients with rectal injuries. [7] In their series of 17 patients with combined penetrating rectal and genitourinary tract injuries, Franko et al. [18] showed a high complication rate, including a rectovesical/urethral fistula rate of 24%. Crispen et al. [19] reported that patients sustaining combined penetrating injuries involving the rectum and bladder did not have an increased rate of immediate postoperative complications compared with isolated injuries. In the present study, there were 8 patients (27.6%) with bladder injuries. Of those, one patient had a rectovesical fistula that healed spontaneously with prolonged urethral catheter drainage. Intestinal injuries were noted in 9 patients as well (31.0%).
It has been reported that the presence of shock on admission and delay in treatment have an effect on wound infections. [6] In one study, it was noted that an abdominal trauma index >16, RTS <6, blood transfusion of >10 units, and not applying rectal irrigation are effective factors in the development of pelvic abscesses. [20] Bostick et al. [7] did not report any septic complications in 28 patients, including those in whom presacral drainage was not performed (n=3).
In the present study, fecal contamination, perianal or gluteal injuries, the duration of the TTI, and isolated extraperitoneal injuries were significant factors affecting the morbidity rate. The length of hospital stay was significantly longer in Group 1 compared to Group 2. 
